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Background: Worldwide, asthmaandCOPDarecommoncauses of disability or death. Fewstudies
have been made concerning the association with socioeconomic status (SES) and these diseases.
Purposeandmethods: Theaimof this nationwidepopulation-based studywas todetermine the
association with educational and income levels (SES) and chronic airway diseases (CAD), i.e.,
asthma or COPD (FEV1/FVC < 0.70). Univariate and multivariate logistic regression were used
to estimate odds ratios in relation to education and household income, using age, gender,
smoking in lifetime and body mass index as possible confounders.
Results: In this population-based cohort aged 30 years the prevalence of asthma was 9% (588/
6525). COPD was observed in 5% (338/6525) of research subjects. In the multivariate logistic
regressionanalysiswhenadjusted for gender, age, smokinghistory andBMI, thebasic educational
level remained an independent risk factor for COPD (OR 1.8, 95% CI 1.2e2.6) and the low house-
hold income for asthma (OR 1.4, 95% CI 1.0e1.9).
Conclusions: In this large survey low SES measured by educational and income levels are risk
factors of asthma and COPD.
ª 2011 Elsevier Ltd. All rights reserved.8 405129590.
ail.com (M. Kanervisto).
1 Elsevier Ltd. All rights reserved.
Chronic obstructive airway diseases 1141Introduction
Chronic Airway Disease (CAD) is a group of diseases with
overlapping clinical phenotypes such as increased mucus
secretion, chronic bronchitis, chronic rhinitis, airway
obstruction with variable and permanent component, and
lung parenchyma destruction.1 Traditionally the taxonomy
of the diseases has been asthma and COPD with different
etiology, prognosis, and treatment. As an inflammatory
disease the main characteristic of asthma is the day-to-day
variability in airway obstruction.2 The prevalence of asthma
has increased in the industrialized world.3,4 Atopy is the
most well known risk factor for asthma, but among elderly
patients its etiology is more complex. Chronic obstructive
pulmonary disease (COPD) is strongly associated with
smoking and is usually a progressive disease characterized
by airflow limitation that is not fully reversible. It has
become one of the leading causes of death.5 At least
20e30% of smokers will develop COPD.5 According to the
Global Initiative for Chronic Obstructive Lung Disease
(GOLD), the current definition of COPD is solely based on
airway obstruction observed by spirometry, even though
the disease is also characterized by chronic inflammation
and lung parenchyma destruction.6
Socioeconomic status (SES) is a composite measure of
one’s resources and prestige within a community.7 It is
a total measure of an individual’s or family’s economic and
social position in relation to others. Generally it is based on
measures such as income, education, occupation, location
of residence, and housing conditions, and participation in
social organizations.8 The Health 2000 survey was carried
out during 2000e2001 in Finland and in this survey SES has
been measured with income and education.9
Previous studies have shown that low SES is associated
with the prevalence of COPD2,8,10,11 especially measured by
education. Low SES is a risk factor for lower health related
quality of life in people with COPD.12,13 In asthma the rela-
tionship is not that clear. Mielck and colleagues reviewed 22
studies focusing on asthma in children undertaken between
1973 and 1994. Most of those studies showed no association
with low socioeconomic status, but severe asthma had an
association with lower SES.14 There are only a few reports on
the relation between SES and asthma in adults, some of them
indicating higher prevalence in poor SES.15,16 Also Hedlund
and colleagues17 have suggested that low SES is a determi-
nant for the prevalence of asthma, symptoms common in
asthma and chronic productive cough. The findings of Poyser
and colleagues18 in turn supported the hypothesis that
asthma is a disease of people with higher socioeconomic
status, and Hancox and colleagues19 reported the total
parental income not being associated with the current
asthma of children of ages 13 and 15 and the SES of people at
the age of 26 having no influence on adult asthma. In
a population-based large Finnish study20 on adult twins,
education was not associated with asthma, while Eagan
et al.21 found a connection between risk for developing
asthma and basic educational level.
We assessed the association with SES and COPD in a large
population-based study controlled for other independent
determinants of COPD and so far there is also discordant
knowledge concerning the association of SES and adultasthma. The aim of this nationwide population-based study
was to investigate the association with education and
household income and the prevalence of asthma and COPD
in adult (age 30 years) population.
Material and methods
In Health 2000 Survey, conducted in Finland in 2000e2001,
a nationally representative sample of 8028 persons aged 30
years or over was drawn from the population register and
invited to take part in a two phased study of which the first
part included a postal questionnaire asking for information
on lifestyle, health status and chronic illness diagnosed by
a physician. The second part included interviews performed
by specially trained nurses, and several physical measure-
ments, including spirometry, weight and height. In the first
part 99% responded to the questionnaire (7979/8028). Of
these 7087 (89%) responded to the interview and 6354 (79%)
met to the physical examinations.9 Altogether 6525
subjects (81% of the original sample of 8028 subjects) were
included in the analysis of the present study because they
had all study variables available.
A major concern at all stages of planning and imple-
mentation of the Health 2000 Survey was to obtain as
comprehensive and reliable data on as many people in the
sample as possible. Crucial in achieving this goal were the
information efforts both before and during the field
survey stages of the project: the training provided to field
examination staff on how to minimize non-participation,
and the steps taken to facilitate participation in the home
visit interview and the subsequent health examination. If
in spite of all the motivation and persuasion the subjects
still did not want to or were unable to take part in the
proper health examination, they were offered the option
of an abridged interview and/or health examination at
home or at the institution where they lived. If this was
not possible, the team tried to collect key interview and
basic questionnaire data by telephone. If the subjects
could not be contacted at all or if for some other reason
they did not take part in any of the above data collec-
tions, they were sent a brief postal questionnaire
covering the same items as the telephone interview and
a return envelope.9
From spirometry (Vitalograph 2150) forced expiratory
volume in 1 s (FEV1) and forced vital capacity (FVC) from
two technically valid measurements were recorded in the
BTPS (body temperature and pressure, saturated with
water vapor) values.22 For comparisons between the groups
we used the Finnish gender, height, and age adjusted
reference values.23 The FEV1/FVC ratio < 0.70 of the
participants’ best reading was used as the threshold for
expiratory airway obstruction (defined as the COPD-group,
N Z 338). Subjects who reported asthma diagnosed by
a doctor were defined as the asthma-group (N Z 588).
A total of 96 patients fulfilled the criteria of both asthma
and COPD.
Body Mass Index (BMI) was categorized as underweight,
normal, overweight, and obese. The classification was based
on the International Classification of adult underweight,
overweight, and obesity according to BMI.24 Smoking history
was classified into two categories: smoker or nonsmoker in
1142 M. Kanervisto et al.lifetime. In addition, smoking was categorized by means of
smoking years and the quantity of smoked cigarettes per day.
In this study, earned income was the sum of income
received by households and income recipients during one
month (year 2000). It was graded as low, middle, or high.
The classification was based on the median income of all
households in Finland.25
The self-reported educational level of the research
subject was combined into a single variable.26
This composite variable had three categories - basic,
secondary, and higher education. Persons who had no
vocational training beyond a vocational course or on-the-job
training and who had not taken the matriculation examination
were classified as having a basic education. The completion of
vocational school was defined as secondary education
regardless of basic education. Those who had passed the
matriculation examination, but who had no vocational
training beyond a vocational course or on the job training,
were also classified into this intermediate group. Higher
education comprised degrees from higher vocational insti-
tutions, polytechnics, and universities.27
The statistical analyses were carried out using SPSS 15.0
for Windows (SPSSIllinois, Chicagoª). Percentages and
mean values were used to describe the data and a t-test
was used to compare differences between two independentTable 1 Characteristics of the study population.
Asthma COPD
n (%) N (%) n (%)
Education
Higher 134 (27) 146 (25) 30 (12)
Secondary 126 (26) 148 (25) 51 (21)
Basic 232 (47) 294 (50) 161 (67)
Household income
High 59 (12) 67 (11) 22 (9)
Middle 158 (32) 176 (30) 59 (24)
Low 275 (56) 345 (59) 161 (67)
Age
30e44 138 (28) 148 (25) 11 (5)
45e54 108 (22) 122 (21) 34 (14)
55e64 89 (18) 104 (18) 51 (21)
65e74 88 (18) 121 (20) 63 (26)
75e84 51 (10) 71 (12) 63 (26)
85þ 18 (4) 22 (4) 20 (8)
Gender
Women 328 (67) 370 (63) 88 (36)
Men 164 (33) 218 (37) 154 (64)
Smoking in lifetime
No 203 (41) 220 (37) 62 (26)
Yes 289 (59) 368 (63) 180 (74)
Body mass index (BMI)
Normal weight 150 (31) 27 (5) 92 (38)
Underweight 24 (5) 186 (31) 18 (7)
Overweight 175 (36) 210 (36) 87 (36)
Obesity 143 (29) 165 (28) 45 (19)
All 492 (100) 588 (100) 242 (100)groups. Logistic regression was used to indicate the inde-
pendent determinants for the prevalence of asthma and
COPD for both genders.Results
In this population-based cohort aged 30 years, the prev-
alence of asthma was 9% (588/6525) (mean age 57  SD16
years). COPD was observed in 5% (338/6525) of research
subjects, accumulating in the older age groups (the mean
age among the affected research subjects 67  SD13 years).
There were 1.5% (96/6525) cases with both asthma and
COPD. In the asthma group (588/6525) the majority of the
research subjects were women (63%), whereas in the COPD
group (338/6525), the majority of those were men (62%)
(Table 1).
The majority of participants, 63% (588/6525) in the
asthma and 77% (338/6525) in the COPD group had smoked
at some point of their lives. People in the COPD group had
smoked on the average 21.2 years and 4.9 cigarettes per
day, whereas people in the asthma group had a smoking
history of on the average 20.3 years and 5.0 cigarettes per
day. Smoking increased the risk for COPD, but not asthma
(Tables 2 and 3).Asthma and COPD Study Cohort
N (%) n (%) N (%)
42 (12) 12 (12) 1662 (29)
73 (22) 22 (23) 1863 (33)
223 (66) 62 (65) 2170 (38)
30 (9) 8 (8) 946 (17)
77 (23) 18 (19) 2226 (39)
231 (68) 70 (73) 2523 (44)
21 (6) 10 (10) 2053 (36)
48 (14) 14 (15) 1496 (26)
66 (20) 15 (16) 949 (17)
96 (28) 33 (34) 640 (11)
83 (25) 20 (21) 429 (8)
24 (7) 4 (4) 128 (2)
130 (38) 42 (44) 3115 (55)
208 (62) 54 (56) 2580 (45)
79 (23) 17 (18) 2178 (33)
259 (77) 79 (82) 2952 (45)
21 (6) 36 (38) 1939 (34)
128 (38) 3 (3) 193 (3)
122 (36) 35 (37) 2314 (41)
67 (20) 22 (23) 1249 (22)
338 (100) 96 (100) 6526 (100)
Chronic obstructive airway diseases 1143Obesity increased the risk for asthma, whereas under-
weight increased the risk for COPD (Tables 2 and 3). In the
multivariate logistic regression analysis, separately made
for both genders, BMI over 30 (OR 1.3, 95% CI 1.0e1.7) and
low household income (OR 1.6, 95% CI 1.0e2.4) increased
the risk for asthma in women. There were no significant risk
factors for men with asthma. In COPD smoking was a risk
factor for both genders (women OR 2.5, 95% CI 1.7e3.7 and
men 2.3, 95% CI 1.4e3.8). In men underweight was a risk
factor for COPD (OR 2.4, 95% CI 1.1e5.0). Basic educational
level increased the risk for COPD in both genders (women
OR 1.8, 95% CI 1.0e3.3 and men 1.8, 95% CI 1.0e3.0).
There was a clear association in the univariate analyses
with low education and low household income in both
groups. Basic educational level increased the risk of
asthma, and the risk of COPD increased if education was
lower. Similarly, low household income increased the risk
for asthma and COPD (Tables 2 and 3).
In the multivariate logistic regression analysis when
adjusted for gender, age, smoking history, and BMI, the
basic educational level remained an independent deter-
minant for COPD and the low household income for asthma.
Underweight and smoking were determinants of COPD.
Female gender was a determinant for asthma and male
gender for COPD (Tables 2 and 3).Table 2 Low education, low income and other risk factors asso
(n Z 588) included those with both diseases (n Z 96) by univari
Asthma
Crude OR 95% CI Adjusted OR 95%
Education
Higher 1 1
Secondary 0.9 0.7e1.1 0.8 0.7e
Basic 1.4 1.1e1.8 1 0.8e
Household income
High 1 1
Middle 1.1 0.83e1.5 1.1 0.8e
Low 1.9 1.4e2.4 1.4 1.0e
Age
30e44 1 1
45e54 1.1 0.9e1.4 1.1 0.9e
55e64 1.5 1.1e1.9 1.3 1.0e
65e74 2.4 1.9e3.1 2 1.5e
75e84 2.01 1.5e2.7 1.6 1.1e
85þ 2.07 1.3e3.3 1.6 1.0e
Gender
Women 1.5 1.2e1.7 1.3 1.1e
Men 1 1
Smoking in lifetime
No 1 1
Yes 0.8 0.7e1.0 1.1 0.9e
Body mass index (BMI)
Normal weight 1 1
Underweight 1.4 0.9e2.1 1.4 0.9e
Overweight 1.0 0.8e1.2 0.9 0.7e
Obesity 1.4 1.1e1.7 1.2 1.0eThe risk for COPD increased significantly with age, but
the connection between age and asthma was not as clear-
cut (Tables 2 and 3).Discussion
The strength of this study is the large population-based
sample and the high overall response rate. We analyzed
whether low SES based on education and household income
is associated with asthma and COPD in adult population.
Our study showed that the low SES was associated both
with COPD and asthma. Those with low income reported
asthma more frequently than those with high or middle
household income. Among subjects with basic and
secondary education COPD was observed more frequently
than among subjects with higher education. The results
remained significant when adjusted with age, gender, BMI,
and smoking history (Tables 2 and 3). The results were the
same when people with both diseases were excluded
(n Z 96).
In our study obesity was an independent determinant for
asthma, whereas underweight correlated with COPD.
Earlier studies have reported of the relationship betweenciated with the development of asthma (n Z 338) and COPD
ate and multivariate logistic regression.
COPD
CI Crude OR 95% CI Adjusted OR 95% CI
1 1
1.1 1.6 1.1e2.3 1.3 0.9e2.0
1.3 4 2.8e5.6 1.8 1.2e2.6
1 1
1.4 1.1 0.7e1.7 0.7 0.5e1.2
1.9 2.8 1.9e4.1 0.8 0.5e1.3
1 1
1.4 3.1 1.9e5.2 3.1 1.9e5.3
1.8 6.6 4.0e10.9 7.3 4.4e12.2
2.7 13.8 8.5e22.2 15.3 9.1e25.7
2.3 18 11.1e29.4 22.3 13.1e38.1
2.7 17.2 9.3e31.5 20.6 10.6e39.8
1.6 1 1
2 1.6e2.5 1.9 1.5e2.5
1 1
1.3 1.7 1.3e2.2 2.3 1.7e3.1
1 1
2.1 1.6 1.0e2.6 1.93 1.13e3.3
1.1 0.8 0.6e1.0 0.6 0.5e.8
1.5 0.8 0.6e1.1 0.5 0.4e0.8
Table 3 Low education. low income and other risk factors associated with the development of asthma (n Z 492) and COPD
(n Z 242) excluded those with both diseases (n Z 96) by univariate and multivariate logistic regression.
Asthma COPD
Crude OR 95% CI Adjusted OR 95% CI Crude OR 95% CI Adjusted OR 95% CI
Education
Higher 1 1 1 1
Secondary 1.2 0.6e1.1 0.8 0.6e1.0 1.5 1.0e2.4 1.3 0.8e2.2
Basic 1.2 1.0e1.5 0.9 0.7e1.2 3.9 2.7e5.8 1.8 1.1e2.9
Household income
High 1 1 1 1
Middle 1.1 0.8e1.5 1.1 0.9e2.3 1.1 0.7e1.9 0.8 0.4e1.3
Low 1.7 1.2e2.2 1.4 1.0e1.9 2.6 1.6e4.1 0.7 0.4e1.2
Age
30e44 1 1 1 1
45e54 1.1 .8e1.4 1.0 0.8e1.3 4.2 2.1e8.3 4.2 2.1e8.4
55e64 1.3 1.0e1.7 1.2 0.9e1.6 9.7 5.0e18.7 10.9 5.6e21.4
65e74 1.8 1.4e2.4 1.5 1.0e2.0 16.6 8.7e31.6 19.2 9.7e38.0
75e84 1.4 1.1e2.1 1.3 0.8e1.6 25.2 13.2e48.2 32.7 16.3e65.3
85þ 1.8 1.1e3.0 1.3 0.8e2.2 26.7 12.6e56.7 32.6 14.5e73.1
Gender
Women 1.7 1.4e2.1 1.5 1.2e1.9 1 1
Men 1 1 2.2 1.7e2.8 2.2 1.6e3.0
Smoking in lifetime
No 1 1 1 1
Yes 0.6 0.6e0.8 0.9 0.7e1.1 1.5 1.1e1.8 1.8 1.3e2.6
Body mass index (BMI)
Normal weight 1 1 1 1
Underweight 1.5 1.0e2.4 1.5 0.9e2.3 1.9 1.2e3.2 2.4 1.3e4.3
Overweight 1.0 0.8e1.2 1.0 0.8e1.2 0.8 0.6e1.7 0.6 0.4e0.8
Obesity 1.5 1.2e1.9 1.4 1.1e1.8 0.7 0.5e1.1 0.5 0.4e0.8
1144 M. Kanervisto et al.obesity and asthma in adults. Especially the connection
between obesity and asthma has noticed in women.28e36
The main determinant of COPD is smoking; in the
present study smoking was categorized as whether the
subject had smoked during lifetime or not. The limitation of
the study was that we were not able to calculate smoking
pack years due to low response rate in questions on smoking
consumption. People’s willingness to report smoking data
may be influenced by factors relating to living conditions.
The evidence of the connection between the non-response
rate with lifestyle factors is strongest for smoking.37,38
The relationships between SES and unhealthy behaviors,
such as cigarette smoking, physical inactivity, and poor
nutrition, have been well demonstrated in earlier studies.39
In Finnish elderly population COPD has proved to be the
most common among those with a low social status and
history of smoking and working in dusty occupations.40
Occupational asthma caused by various possible work
exposures is one of the most common types of adult
asthma. Like asthma that develops in childhood, occupa-
tional asthma is also the result of multiple genetic, envi-
ronmental, and behavioral influences.41
Low education was associated with COPD and low
income with asthma. In industry there are occupationsdominated by men not requiring higher education, but
having good salary. In those jobs exposure to pollution is
possible. On the other hand, women are often more
educated, but still have a lower salary. In the present study
low household income increased the risk for asthma in
women, but our study shows that basic educational level
increased the risk for COPD in both genders.
Some previous studies28,42 suggested that low SES was
a determinant of COPD independently of smoking. Pre-
scott et al.38 reported that low SES was connected with
CAD. Bakke et al. have showed43 that low educational
level is an independent determinant for COPD. In our
large population-based material the results confirms that
there is an independent association with COPD and low
education.
There is limited evidence that low SES is associated with
asthma. In earlier studies the severity of asthma was worse
with people having a lower SES.14,17,44 Studies concerning
the relationship between asthma and low SES suggested
that low education is associated with asthma.20,21,45 Note-
worthy is that our findings show that low income is associ-
ated with adult asthma. Finally our results suggest that low
SES is an independent risk factor for impaired respiratory
health.
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